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Peactions of N-mthyl quatern- salt (2) of 1-azadibenzc LC,£] - - 
bicyclo[3.3.11 nona-3,6-diene (1) - with various bases were examined, 

and consequently, 6-aza-6-methyldibenw[b,ilbicyclo[3.2.2lnona-2,8- 

dime (4) was selectively obtained by the reaction of 2 with potas- - - 
sim t-butoxide in dioxane, in contrast 1-aza-1-methyl-5-methylene- 

dibenzc [c, f] octa-3,6-&e (3) was provided as a sole product by - 

the reaction with ptassim hydroxide in w a t e r ,  respectively. 

Isopavine alkaloids, (2)-amurensinine and (2)  -reframine were also 

derived. 

1 Previously, we reported that N-methylquaternary salts (2,X= - 
OH) of 1-azadibenzo[c,flbicyclo~3.3.1lnona-3,6-diene (I.), - which 

was facilely synthesized in high yield by the double-cyclization 

reaction of N,N-dibenzylaminoacetaldehyde diethylacetal, was de- 

rived to pharmacologically active 1-azadibenzo[c,flocta-3,6-diene 

derivative (3)  by thermal degradation. In the course of our studies - 



on the ring transformation of 1, - we here wish to describe that 2 - 
2 

was converted into a basic skeleton of the isopavine alkaloids , 

namely, 6-aza-6-methyldibenzo[b,i]bicyclo[3.2.2lnona-2,8-diene ($1 

in high isolated yield, by employing strong bases such as n-BuLi, 

t-BuOK, and NaH in rather aprotic solvents, whereas 2 - was provided 

as a sole product by the reaction of 2(X=CH3S04) - with a large ex- 

cess of KOH in water at refluxing temperature(Scheme 1, Table I). 

(2) I (2) - + x 
CH3 

- 
CH3 (Scheme 1) 

Table I Reactions of N-Methyl Quaternary Salts (2) with Bases 
- - 

Yield(%) *d 
2: X - - Base r, solvent 'Emdoc) Time(hr) 2 - 4 - 

 OH*^ none none 180 L'4 28 38 

CH3m4 KOH*~ water 100 14 55 0 
mH*c water/dWyme 150 

(k2.5) 3 1 50 
1 n-BuLi ether -78-r.t. 16 0 66 

I t-BWK dioxane r.t. 42 3 64 

I t-BmX diglyre 180 2/3 2 76 

I t-BuCX dioxane 80 4 1 85 

I NaH diglyre 180 1 0 81 

*a)Seereferencesl). *b)1.5equiv.to2. *c) 50 quiv. to 2. 
*dl The isolated yield sham was un0ptimized.- - 

In a typical experiment, compound Z(X=I) - (1 mmol) in a solution 

of dioxane containing 1.5 equiv. of t-BuOK, was heated with stir- 

ring at 80°C for 4 hr under an argon atmosphere. After dilution 
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with water, the reaction mixture was extracted with dichlorometh- 

ane and the resulting solution was evaporated under a reduced 

pressure, the residue was chromatographed on a silica gel column 

affording 4, - mp 60-62"C, in 85% yield. 4: - Mass m/e 235(M+), 192 

(M- (cH~-N=CH ) ) , 144 (N-methylisoquinolinium ion) 4, 'H-NMRC~ in 2 

CDC13) 2.44(3H,s), 2.86(1H,dd,J=10.6, 5.OHz1, 2.94(1H,dd,J=17.5, 

1.25Hz), 3.54(1H,dd,J=10.6, 1.25Hz), 3.58(1H,dd,J=17.5, 3.75Hz), 

3.79(1H,dd,J=5.0, 1.25Hz1, 3.89(1H,t,J=3.75Hz), 13c-NMR(d in 

CDC13) 38.5(C4,t), 45.3(N-CH3,q), 46.9(C1,d) ,59.6(C7,t) ,62.6(C5,d). 

5 In an application of this modified Stevens rearrangement , 5 ,  
prepared by the double-cyclization reaction of N-(3,4-dimethoxy- 

benzyl)-~-(3,4-methylenedioxybenzyl)aminoacetaldehyde diethyl- 

acetal, in a dioxane solution containing 1.5 equiv. of t-BuOK was 

heated at 80°C for 4 hr and chromatographic separation gave ( 2 )  - 

amurensinine (5) - and (i) -reframine ( 2 )  1 in 85% yieldtl. 8:l) . 6 :  6 - 

mp 192-194°C, Mass m/e 339 (M+), 296 (M- (CH3-N=CH2) ) , 188 (N-methyl- 
6,7-methylenedioxyisoquinolinium ion)4, N M R ( 6  in CDC13) 2.48 (3H, 

S) , 2.70-3.04(2~,m), 3.36-3.70(4~,m), 3.77(3H,s), 3.86(3H,s), 5.85 

(2H,ABq,J=4.0, 1.5Hz), 6,48(1H,s), 6.58 (lH,s), 6.65(2H,s). 2: 7 

oil (methiodide, mp 262-263"C), Mass m/e 339 (M+) , 296 (M- (CH3-N=CH2) ) , 
204 (N-methyl-6, 7-~imet~oxyisoquino~ium ion) 4, NMR( x in CDC13) 2.47 
(3H,s) , 2.8-3.04 (2H,m), 3.44-3.80 (4H,m), 3.86 (~H,s) , 5.85 (2H,ABq, 
J=2.5, l.OHz), 6.45(1H,s), 6.59(1H,s), 6.68(1H,s), 6.71(1H,s). 

The spectroscopic data of the available natural products were 

identical with those of 6 and 2 respectively (Scheme 2). - - 
In conclusion, the presented results suggest clearly that 

pharmacologically active type-3 - and type-$ compounds can be selec- 



to o w  m 3  t W 3 f W Z 3  
t-BmK - 

+ I  I- i n  dioxane CH3 + H3C 
(5 ) a 3 (6) - (7) (Scheme 2) 

t i v e l y  s y n t h e s i z e d  from type -1  - compounds. 

F u r t h e r  s t u d i e s  a l o n g  t h i s  l i n e  and  t h e  i n v e s t i g a t i o n  on  t h e  

r e a c t i o n  mechanism a r e  i n  p r o g r e s s .  
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